Effects of natriuretic peptides upon hypothalamo-pituitary-adrenocortical system activity and anxiety behaviour.
Natriuretic peptides (ANP, BNP and CNP) comprise a family of structurally related peptides, which are derived from three different genes and which share a 17-amino acid internal ring. Besides their peripheral involvement in diuresis and blood pressure regulation these peptides, their bioactive fragments and their corresponding receptors (natriuretic peptide receptors NPR-A, NPR-B and NPR-C) are found throughout the central nervous system (CNS): NPR-A and NPR-C are found on neurons and astrocytes, while NPR-B is located mainly on neurons and partially colocalizes with NPR-A. In the CNS of man and rodents NPR-A is found mainly in cortex and hippocampus, whereas NPR-B is present in the amygdala and several brainstem regulatory sites. NPR-C is found widely within the CNS i.e. in neocortex, limbic cortex, the hippocampal area and the amygdala. These peptides and their receptors represent an important neuromodulatory system within the CNS, which is involved not only in the regulation of fluid homeostasis but also directly influences emotional behaviour, such as anxiety and arousal, and the sequelae of stress hormone release and autonomic nervous system activation. Natriuretic peptides are specifically involved in the regulation of the hypothalamo-pituitary-adrenocortical (HPA) system: in man and rodents ANP inhibits the HPA system at all regulatory levels, while CNP stimulates the release of cortisol. Complementarily, the anatomic structure of natriuretic peptide systems within the CNS supports an important role for these in normal and pathologic emotional behaviour (e.g. anxiety and panic): in rodents ANP was found to reduce anxiety levels, whereas CNP induced the opposite effect. In patients with panic disorder basal ANP plasma levels are lower in comparison to healthy volunteers, but ANP secretion is faster and more pronounced during experimentally induced panic attacks. The inhibitory potency of ANP could explain the unexpected and so far unresolved failure of autonomic and HPA system activation during panic attacks. Moreover, panic anxiety and concomitant ACTH and cortisol secretion elicited by stimulation with the panicogen cholecystokinin-tetrapeptide were also attenuated by ANP infusions in patients as well as in healthy volunteers. Hence, it may be surmised that in man and rodents ANP reduces anxiety and terminates panic attacks and their neuroendocrine sequelae.